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The activation of NMDA receptors (NMDARs) is conditioned by the binding of a co-agonist to a dedicated receptor binding site. It is now largely accepted that D-serine plays this role at many central synapses in the hippocampus, amygdala, hypothalamus, nucleus accumbens, and in prefrontal, visual, and somatosensory cortices. D-Serine has been found to be synthesized, stored, and released by astrocytes ( Figure 1 ). However, several immunolabeling studies and experiments in genetically modified animals have recently led to a suggestion that neurons are primarily responsible for the synthesis and release of D-serine [1]. Here we argue that such conclusions could have resulted from the erroneous interpretation of experimental data and that they are at odds with a substantial amount of published work.
The Existence of Gliotransmission Is Not Under Debate
Proponents of the neuronal-only D-serine hypothesis argue that the entire process of gliotransmission is under question, referring to the reported lack of causality between IP3R2 receptor-dependent Ca 2 + signals in astroglia and synaptic function [2] . That argument, however, assumes that Ca 2+ -dependent gliotransmission relies entirely on IP3R2-dependent signaling, an assumption that has been invalidated by improved imaging methods that readily detect Ca 2+ signaling in astroglial processes under genetic deletion of IP3R2 [3] . Therefore, the Ca 2+ mechanism of gliotransmission was debated but gliotransmission as a whole never was.
Robust Evidence Supports the Astrocytic Origin of D-Serine
The astroglial origin of D-serine has been established by several independent groups using complementary techniques, including its detection using electron microscopy ([4] , Figure 1A ; [5, 6] , Figure 1C ; [7] , Figure 1D ; [8] , Figure 1E ). Together, these studies have proposed that D-serine is synthesized in astrocytes, stored in vesicles, and released via calcium-dependent exocytosis in vitro and in vivo. Furthermore, enzymology evidence suggests that the optimal conditions exist for D-serine synthesis in astrocytes [9] and D-serine degradation in neurons [10] . Taken together, these data support the concept that D-serine originates from astrocytes, acts at synaptic NMDARs and is taken up by neurons where it is degraded ( Figure 1F ). 
